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MULTI-PURPOSE AIRCRAFT SERVICING 
BRIDGE 

TECHNICAL FIELD 

The present invention relates generally to aeronautical 
vehicle Systems, and more particularly, to a method and 
System for Servicing an aircraft. 

BACKGROUND OF THE INVENTION 

Aircraft Servicing efficiency is of the essence in airline 
industry. Time involved in performing various Servicing 
tasks is directly related to the amount of time an aircraft is 
able to spend in flight. The more an aircraft is in flight the 
higher the potential profits associated with that aircraft. 

Servicing an aircraft includes passenger boarding and 
enplaning of the aircraft, cargo Servicing, galley Servicing, 
and passenger compartment Servicing or Sometimes referred 
to as cabin cleaning. Timing, Sequencing, and manner as to 
which the aircraft Servicing is performed are critical in 
minimizing turnaround time of the aircraft. 

Currently, Servicing is performed utilizing a passenger 
bridge and Service vehicles for galley, cleaning, and cargo 
handling. Passengers enplane and deplane only from a port 
Side of the aircraft using a passenger-bridge. Typical 
passenger-bridges are capable of extending, through the use 
of telescoping Sections, to mate with the aircraft. Vehicles 
for Galley, cleaning, and cargo handling are used to perform 
respective tasks only on a Starboard Side of the aircraft. The 
passenger Servicing task is performed Sequentially with the 
galley and cabin cleaning Servicing in order to prevent 
interference with passengers and Servicing crew members. 
The potential for interference with passengers and Servicing 
crew members exists in forward portions of the aircraft since 
the passengers deplane in the forward portion of the aircraft 
and passengers and Servicing crew members use the same 
isles of the aircraft. Servicing crew members are able to 
Service aft portions of the aircraft, when an aircraft requires 
Such Servicing, Simultaneously with deplaning of the 
aircraft, as no interference exists during deplaning between 
passengers and crew members in the aft portion of the 
aircraft. 

Three main types of airline bridges currently exist for 
passenger enplaning and deplaning of an aircraft. The three 
types are an apron drive bridge, a radial bridge, and a fixed 
pedestal bridge. The apron drive bridge is the most complex 
due to its rotating and telescoping capabilities, which allow 
for Some freedom in parking location of an aircraft on an 
apron. The radial bridge and the fixed pedestal bridge 
require that the aircraft be parked at a specific Spot on the 
apron. The radial bridge is rotated to mate a bridgehead to 
a passenger door. The fixed pedestel bridge is the least 
expensive of the three main types of bridges. The fixed 
pedestal bridge has a fixed main portion and an adjustable 
bridgehead. The pedestel bridge has a bridgehead that 
retracts when an aircraft is approaching an apron and 
extends when the aircraft is parked, at which time the 
bridgehead docks to an aircraft passenger door. 

The use of galley, cleaning, and cargo handling vehicles 
can be time consuming due to Steps involved in Servicing the 
aircraft and aircraft Servicing location availability. The 
truckS typically need to be loaded at a location that is a 
considerable distance from an airline terminal of interest and 
driven over to the airline terminal, mated to the aircraft, and 
unloaded to Service the aircraft. Aircraft Servicing location 
availability is limited Since truck Servicing of the aircraft can 
only be performed from the starboard side of the aircraft so 
as not to interfere with the passenger bridge on the port Side 
of the aircraft. Mating of the trucks to the aircraft is also 
undesirable Since an aircraft can potentially be damaged in 
the process. 
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2 
Current Servicing of an aircraft is not efficient and current 

bridge designs are not physically applicable to newly intro 
duced faster flying aircraft configurations. For example, a 
Sonic cruiser is being Studied by The Boeing Company that 
has a canard wing in an upper forward portion of the aircraft, 
which interferes with current passenger bridge designs. 
Also, due to relationship of aircraft Servicing doors and 
aircraft wings, long turnaround times are required for Ser 
vicing the Sonic cruiser. The longer time spent Servicing the 
aircraft on the ground negates the benefit of the faster flying 
capability in terms of overall aircraft utilization. 

Through introduction of faster flying aircraft and need for 
increased number of flights per aircraft, there is a desire to 
increase the efficiency of aircraft Servicing. It is therefore, 
desirable to provide an aircraft Servicing apparatus and 
method that accounts for newly introduced aircraft configu 
rations and provides increased Servicing efficiency for both 
traditional Style aircraft and newly introduced aircraft. 

SUMMARY OF THE INVENTION 

The present invention provides a method and System for 
Servicing an aircraft. A multi-purpose aircraft Servicing 
System for an aircraft is provided. The System includes a 
multi-Servicing bridge having a main bridge Section with a 
plurality of bridge Servicing units. Abridgehead is mechani 
cally coupled to the main bridge Section and mates to the 
aircraft. A method of Servicing the aircraft is also provided 
including parking the aircraft at a terminal. The multi 
purpose aircraft Servicing System is rotated to mate with the 
aircraft. The aircraft is serviced from at least one side of the 
aircraft. 
The present invention has Several advantages over exist 

ing aircraft Servicing Systems. One advantage of the present 
invention is that it provides multiple Servicing passageways 
and multiple Servicing units within a Servicing bridge. 
Thereby, minimizing the need for Servicing via trucks and 
providing increased efficiency. 

Another advantage of the present invention is that Servic 
ing of an aircraft may be performed from multiple Servicing 
bridges on multiple Sides of the aircraft simultaneously, 
further increasing Servicing efficiency. 

Furthermore, the present invention provides a Servicing 
bridge that is capable of rotating to be embedded into the 
airline terminal as to allow for Servicing of the bridge within 
and along a face of the terminal, further minimizing the need 
for Servicing trucks and increasing Servicing efficiency. 
The present invention itself, together with further objects 

and attendant advantages, will be best understood by refer 
ence to the following detailed description, taken in conjunc 
tion with the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top view of a multi-purpose aircraft Servicing 
System that accommodates an aircraft with a canard wing in 
accordance with an embodiment of the present invention; 

FIG. 2 is a front view of the multi-purpose aircraft 
Servicing System that accommodates an aircraft with the 
canard wing in accordance with an embodiment of the 
present invention; 

FIG. 3 is a top view of a multi-purpose aircraft Servicing 
System having a terminal flush Servicing design that accom 
modates an aircraft with a canard wing in accordance with 
another embodiment of the present invention; 

FIG. 4 is a top view of a multi-purpose aircraft Servicing 
System that accommodates a traditional wide-body aircraft 
in accordance with yet another embodiment of the present 
invention; and 

FIG. 5 is a logic flow diagram illustrating a method of 
Servicing an aircraft within a multi-purpose aircraft Servic 
ing System in accordance with an embodiment of the present 
invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In each of the following figures, the same reference 
numerals are used to refer to the same components. While 
the present invention is described with respect to a method 
and System for Servicing an aircraft, the present invention 
may be adapted for various applications and Systems includ 
ing: aeronautical Systems, land-based vehicle Systems, or 
other applications or Systems known in the art that require 
Servicing of a vehicle. 

In the following description, various operating parameters 
and components are described for one constructed embodi 
ment. These Specific parameters and components are 
included as examples and are not meant to be limiting. 

Also, in the following description the terms “bridge 
Servicing unit’ mean a portion of an airline bridge that is 
asSociated with a particular Service Such as passenger 
enplaning or deplaning Services, galley Services, cabin 
cleaning Services, cargo Services, or other Services known in 
the art. 

Referring now to FIGS. 1 and 2, a top view and a side 
View of a multi-purpose aircraft Servicing System 10 that 
accommodates an aircraft 12 with a canard wing 14 in 
accordance with an embodiment of the present invention are 
shown. Although, the aircraft 12 is shown having a canard 
wing 14 the present invention may be applied to other 
aircraft including various types of wide-body aircraft. The 
multi-purpose System 10 includes a port Side multi-Servicing 
bridge 16 and a starboard side multi-servicing bridge 18, 
allowing for Servicing on both a port Side 20 and a Starboard 
Side 22, of the aircraft 12, Simultaneously. Each Servicing 
bridge 16 and 18 are mechanically coupled to an airline 
terminal 24 and have main bridge Sections 26 and bridge 
heads 28. The servicing bridges 16 and 18 may also have one 
or more rotundas 30 and additional bridge Sections, not 
shown, and additional bridgeheads Such as bridgeheads 32. 
Although two multi-Service bridges are shown, any number 
of multi-Service bridges may be incorporated. 

The servicing bridges 16 and 18 rotate about the rotundas 
30, along arcs 33, to a terminal servicing position 34 when 
the aircraft 12 is not parked at the terminal 24 and to an 
aircraft Servicing position 36 when the aircraft 12 is parked 
at the terminal 24. The servicing bridges 16 and 18 are 
Serviced in the terminal Servicing position 34 and the aircraft 
12 is serviced in the aircraft servicing position 36. The 
servicing bridges 16 and 18 have a terminal side 38 and an 
aircraft side 40. In the terminal servicing position 34 the 
terminal side 38 is abutted against a terminal face 42 and the 
Servicing bridges 16 and 18 are approximately parallel with 
the face 42. The servicing bridges 16 and 18 when in the 
aircraft Servicing position 36 are approximately parallel with 
a body 44 of the aircraft 12 and may be perpendicular to the 
face 42. 

The servicing bridges 16 and 18 have various parameters 
that may be adjusted to accommodate for various applica 
tions and types and Styles of aircraft. The parameters include 
a main bridge Section length 46, a bridge head length 48, a 
servicing bridge height 50, and angles 52 and 54 of the main 
bridge sections 26 relative to the face 42 and the bridge 
heads 28. The parameters as well as other features of the 
present invention provide versatility in accommodating vari 
ous aircraft configurations. 

The main bridge Sections 26 include multiple Servicing 
passagewayS 56, each passageway may have multiple Ser 
vicing units 58. The passageways 56 extend from the 
terminal 24 to the bridgeheads 28 and are used for passage 
of people, luggage, gear, and Supplies from terminal gate 
door 60, through the servicing bridges 16 and 18, to aircraft 
Servicing doors 62. Each Servicing unit 58 has an associated 
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4 
housing 64 and may be coupled to an adjacent Servicing unit 
58. In one embodiment of the present invention the servicing 
units 58 include passenger units 66, galley units 68 and 
cabin-cleaning units 70. 
The servicing units 58 may also include cargo units 72 or 

other Servicing units known in the art. The cargo units 72 
when utilized may be mechanically coupled below the 
passenger units 66 with additional bridgeheads 74 to mate 
with cargo doors 76 in a lower deck 78 of the aircraft 12. 
Utilizing the cargo units 72 potentially eliminates the need 
for cargo Servicing trucks, since luggage may directly be 
transferred from the terminal 24 through the cargo units 72 
to the aircraft 12. The main bridge sections 16 and 18 may 
also include telescoping Sections or rotating Sections as 
known in the art. In an embodiment of the present invention 
telescoping Sections and rotating Sections are not used 
within the main bridge Sections 26 to minimize complexity 
and costs in manufacturing of the Servicing bridges 16 and 
18. 
The Servicing units 58 may include amenities Such as 

heating, air conditioning, refrigeration, and Storage. For 
example, in the terminal Servicing position 34 galley 
Storage, not shown, located within the galley units 68 may 
be pre-stocked with food and beverages, which may require 
refrigeration. The pre-stocking of Supplies avoids direct 
contact of Servicing trucks with the aircraft 12 and prevents 
potential aircraft contact damage. This is a significant benefit 
for future aircraft produced from composite Structure mate 
rial that is costly to repair. Note that for the embodiment 
illustrated galley unit height 82 is lower than passenger unit 
height 84 to accommodate for and avoid interference with 
the canard wing 14. The galley unit height 82 also allows for 
closer positioning of the Servicing bridges 16 and 18 to the 
aircraft 12. Bridge doors 86 may exist between servicing 
units 58 for passage therebetween. 
The bridgeheads 28 are similar to traditional bridgeheads 

in that they mate with the aircraft 12 and provide stable 
ingreSS and egreSS to and from the aircraft 12. The bridge 
heads 28 have telescoping sections 88 to extend the bridge 
heads 28 and prevent damage to the aircraft 12 upon contact. 
The bridgeheads 28 unlike traditional bridgeheads accom 
modate the passagewayS 56 and are capable of receiving 
Supplies from Servicing truckS 90 when the Servicing bridges 
16 and 18 are retracted to the face 42 and in the terminal 
Servicing position 34. 
The rotundas 30 are coupled to the main bridge sections 

26 and the terminal 24 and provide a mechanism for rotating 
the Servicing bridges 16 and 18 and passage between the 
terminal 24 and the servicing bridges 16 and 18. To further 
aid in the rotation of the servicing bridges 16 and 18 is a 
column support 92 on wheels 94. 

Referring now to FIG. 3, a top view of a multi-purpose 
aircraft Servicing System 10' having a terminal flush Servic 
ing design that accommodates the aircraft 12 in accordance 
with another embodiment of the present invention is shown. 
Unlike the servicing bridges 16 and 18 of FIG. 1, the 
servicing bridges 16' and 18" may be rotated so as to be 
embedded into the terminal 24'. The servicing bridges 16 
and 18" are an integral part of the terminal 24' instead of 
being an appendage to the terminal 24, as with Servicing 
bridges 16 and 18. Embedding the servicing bridges 16' and 
18' into the terminal 24' decreases clearance between aircraft 
nose 96 and face 42'. Rotundas 30' are located on an opposite 
side of the face 42" away from the aircraft 12 such that the 
aircraft side 40' is flush with the face 42", when the servicing 
bridges 16' and 18" are in the terminal servicing position 34". 
Galley and cabin cleaning Supply may flow from a central 
location, not shown, within the terminal 24' and transferred 
to the servicing bridges 16' and 18" along the face 42'. 

Referring now to FIG. 4, a top view of the multi-purpose 
aircraft Servicing System 10 illustrating the capability of 
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accommodating traditional wide-body aircraft in accordance 
with yet another embodiment of the present invention is 
shown. The present invention, including systems 10 and 10", 
is capable of accommodating traditional Style aircraft as well 

6 
above-described invention can also be varied without devi 
ating from the true Scope of the invention. 
What is claimed is: 
1. A multi-purpose aircraft Servicing System for an aircraft 

as newly introduced aircraft that may have a canard wing or 5 comprising: 
other aircraft wing designs. For traditional Style aircraft, 
such as aircraft 100, the port bridge 16 is utilized while the 
starboard bridge 18 is retracted into the terminal servicing 
position 34. In one embodiment of the present invention the 
Starboard bridge 18 is nonexistent. Galley Servicing and 
cabin-cleaning Servicing is performed via the port bridge 16 
on the port side 20 and by additional servicing trucks 102 on 
the Starboard Side 22. Note again that galley Servicing and 
cabin-cleaning Servicing may be performed Simultaneously 
on both the port side 20 and the starboard side 22. The 
addition of galley service on the port side 20 reduces the 
overall galley Service time, which in turn reduces aircraft 
turnaround time. 

Referring now to FIG. 5, a logic flow diagram illustrating 
a method of servicing the aircraft 12 within the system 10 in 
accordance with an embodiment of the present invention is 
shown. 

In step 110, the aircraft 12 is parked at the terminal 24. 
In step 112, the servicing bridges 16 and 18 are rotated to 

mate with the aircraft 12. A Servicing bridge parameter may 
be adjusted to accommodate the aircraft 12. Of course, the 
Servicing bridges 16 and 18 are pre-stocked as described 
above before rotation of the servicing bridges 16 and 18 into 
the aircraft Servicing position 36, as needed. 

In step 114, the aircraft 12 is serviced from at least one 
Side of the aircraft 12. The passengers deplane the aircraft 12 
from both the port side 20 and the starboard side 22, through 
the passenger units 66, followed by galley Servicing and 
cabin-cleaning Servicing also from both the port Side 20 and 
the Starboard Side 22, through respective galley units 68 and 
cabin-cleaning units 70. Cargo Servicing may be performed 
Simultaneously with the other Servicing, Since cargo Servic 
ing is performed on a different deck level and may also be 
performed on both the port side 20 and the starboard side 22, 
via cargo units 72. 

In Step 116, upon completion of Servicing the aircraft 12 
including allowance of passengers to enplane the aircraft 12 
the servicing bridges 16 and 18 are retracted from the 
aircraft 12 and the servicing doors 62 are closed. The 
servicing bridges 16 and 18 may be rotated such that the 
terminal side 38 is approximately flush with the face 42 or, 
in the case of system 10", the servicing bridges 16' and 18 
may be rotated such that the terminal side 38' is embedded 
into the terminal 24' and the aircraft side 40' is approxi 
mately flush with the face 42'. 

In step 118, the servicing bridges 16 and 18 are serviced 
along the face 42, including restocking of Supplies. Upon 
completion of step 118, step 110 is performed. 

The above-described Steps, are meant to be an illustrative 
example, the Steps may be performed Sequentially, 
Synchronously, or in a different order depending upon the 
application. 
The present invention therefore provides a multi-purpose 

aircraft Servicing System that minimizes Servicing time of an 
aircraft. The Servicing System is applicable to various air 
craft and is cost effective. The present invention is capable 
of Servicing an aircraft on both a port Side and a Starboard 
Side Simultaneously. Thus, the present invention increases 
overall utilization of an aircraft. 

The above-described apparatus and method, to one skilled 
in the art, is capable of being adapted for various applica 
tions and Systems including: aeronautical Systems, land 
based vehicle Systems, or other applications or Systems 
known in the art that require Servicing of a vehicle. The 
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at least one multi-Servicing bridge comprising: 
at least one main bridge Section having a plurality of 

bridge Servicing units having a plurality of associ 
ated housings that are Sectioned portions of Said at 
least one main bridge Section; and 

at least one bridgehead mechanically coupled to Said at 
least one main bridge Section and mating to the 
aircraft. 

2. A System as in claim 1 wherein Said at least one 
multi-Servicing bridge further comprises at least one rotunda 
mechanically coupled to Said at least one main bridge 
Section, Said at least one multi-Servicing bridge is rotatable 
about Said at least one rotunda. 

3. A System as in claim 1 wherein Said at least one 
multi-Servicing bridge comprises at least one telescoping 
Section. 

4. A System as in claim 1 comprising: 
a first multi-Servicing bridge for mating to a port Side of 

the aircraft; and 
a Second multi-Servicing bridge for mating to a Starboard 

side of the aircraft. 
5. A System as in claim 1 wherein Said at least one 

multi-Servicing bridge comprises: 
a first Servicing unit having a first housing, and 
a Second Servicing unit having a Second housing and 

coupled to Said first Servicing unit, Said Second Servic 
ing unit being shorter in height than Said first Servicing 
unit. 

6. A System as in claim 5 wherein Said Second Servicing 
unit is lower in height relative to a wing of the aircraft. 

7. A System as in claim 1 wherein Said at least one 
multi-Servicing bridge comprises a plurality of Servicing 
passageWayS. 

8. A system as in claim 7 wherein at least one of said 
plurality of Servicing passageways comprises at least two of 
Said plurality of bridge Servicing units. 

9. A System as in claim 1 wherein Said at least one 
multi-Servicing bridge comprises: 

a passenger-Servicing passageway; and 
a cargo-Servicing passageway mechanically coupled to 

and below Said passenger-Servicing passageway. 
10. A System as in claim 1 wherein Said at least one main 

bridge Section comprises a plurality of Servicing amenities. 
11. A System as in claim 1 wherein Said at least one 

multi-Servicing bridge is mechanically coupled to and 
embedded into an airline terminal. 

12. A System as in claim 1 wherein Said at least one 
multi-Servicing bridge is Serviceable via a Servicing truck. 

13. A System as in claim 1 wherein a multi-Servicing 
bridge of Said at least one multi-Servicing bridge comprises 
a plurality of bridgeheads. 

14. A System as in claim 1 wherein at least a portion of 
Said at least one multi-Servicing bridge is height adjustable. 

15. A multi-purpose aircraft Servicing System for an 
aircraft comprising: 

at least one multi-Servicing bridge comprising: 
at least one rotunda; 
at least one main bridge Section mechanically coupled 

to Said at least one rotunda and having a plurality of 
passageways that are Sectioned portions of Said at 
least one main bridge Section, wherein at least one of 
Said plurality of passageways comprise a plurality of 
bridge Servicing units having a plurality of associ 
ated housings, and 
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at least one bridgehead mechanically coupled to Said at 
least one main bridge Section and mating to the 
aircraft; 

Said at least one multi-Servicing bridge rotatable about 
Said at least one rotunda. 

16. A method of servicing an aircraft within a multi 
purpose aircraft Servicing System comprising: 

proving at least one multi-Servicing bridge having a 
plurality of bridge Servicing units with corresponding 
housings that are Sectioned portions of a main bridge 
Section; 

parking the aircraft at a terminal; 
rotating at least one multi-Servicing bridge to mate with 

the aircraft; and 
Servicing the aircraft from at least one side of the aircraft. 
17. A method as in claim 16 wherein servicing the aircraft 

comprises: 
deplaning and enplaning passengers from at least one side 

of the aircraft; 

1O 

15 

8 
performing galley Servicing from at least one side of the 

aircraft; 
performing cabin cleaning Servicing from at least one side 

of the aircraft; and 
performing cargo Servicing from at least one side of the 

aircraft. 
18. A method as in claim 16 further comprising: 
rotating Said at least one multi-Servicing bridge to be 
embedded into an airline terminal having a terminal 
face; and 

Supplying at least one bridge Servicing unit along Said 
terminal face. 

19. A method as in claim 16 wherein servicing the aircraft 
comprises Servicing both a port Side and a Starboard Side of 
the aircraft Simultaneously. 

20. A method as in claim 16 further comprising adjusting 
a Servicing bridge parameter. 

k k k k k 
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